NGAL attenuates renal ischemia/reperfusion injury through autophagy activation and apoptosis inhibition in rats.
Ischemia/reperfusion (I/R) injury is a main cause of acute kidney injury (AKI), and currently lacks effective therapies. This study is to investigate the level of Neutrophil gelatinase-associated lipocalin (NGAL) and autophagy status during renal I/R injury, so as to determine whether the exogenous NGAL protein could exert a protective effect for I/R injury and explore the potential mechanisms. Forty male Wistar rats were randomly divided into the following four groups: Sham, I/R, pre-treated with NGAL before I/R (I/R + pre-N), treated with NGAL after I/R (I/R + post-N). All rats were subjected to clamping the left renal pedicle for 45 min after right nephrectomy, followed by 24 h of reperfusion. Serum creatinine (SCr) and blood urea nitrogen (BUN) were used for renal function, tubular cell apoptosis and autophagy were measured by terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) method, histological examination and electron microscope, respectively. The tubular cell proliferation was assessed by the protein expression of proliferating cell nuclear antigen (PCNA). Western blotting was used to quantitate the levels of LC3, Beclin-1, Bcl-2 and Bax in kidney tissues. Exogenous NGAL protein intervention significantly improved renal function, reduced tubular cell apoptosis, increased tubular cell proliferation and promoted autophagy activation after renal I/R injury. Further, the efficacy in pre-N was significantly better than post-N. The mechanisms were involved in the regulation of several autophagy and apoptosis-related genes. Our study demonstrated that exogenous NGAL protein play a protective role during I/R injury, which may offer a novel may for prevention and treatment of renal I/R injury.